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(Pyle-Popovich's model) B 



MTACun/c-K^KS 



(Three Pore Theory's mode!) 



• MTACuN/c-LpSc/Lps 
•LpSc/LpS-Rfekffi 



A. . .INPUT CLINICAL DATA OBTAINED BY PET TEST, ETC 

B. . .ANALYZE PERITONEAL FUNCTION WITH RESPECT TO 

MACROSCOPIC MODEL (Pyle-Popovich's model) 

C. .. PERITONEAL FUNCTION CAN BE STUDIED BY GRAPHIC 

REPRESENTATION OF MTAC UN/C AMOUNT OF WATER 
REMOVED 

D. ..IF APPROPRIATE, ADDITIONALLY INPUT CLINICAL DATA 

E. . .ANALYZE PERITONEAL FUNCTION WITH RESPECT TO 

MICROSCOPIC MODEL (Three Pore Theory's model) 

F. ..MORE DETAILED STUDY OF PERITONEAL FUNCTION 

CAN BE MADE BY GRAPHIC REPRESENTATION OF 
MTA CuiSI/e" L l >Sc ' L P s LpSc/LpS -AMOUNT OF WATER 
REMOVED 



(57) Abstract: A method of testing the peritoneal function 
characterized in that providing that MTACun means the overall 
mass transfer/membranous area coefficient of urea nitrogen while 
MTACc means the overall mass transfer/membranous area coefficient 
of creatinine, the ratio of MTACun/MTACc calculated from the 
MTACun and MTACc is used as a check index of peritoneal 
function. Thus, patient* s future peritoneal function (peritoneal 
function increase mechanism) can be checked by the use of the ratio 
MTACun/c. In particular, the MTACun and MTACc can be obtained 
by performing an arithmetical operation of Pyle-Popovich model. 
Furthermore, in the method of testing the peritoneal function, the 
cell pore water permeability coefficient LpSc and overall water 
permeability coefficient LpS are calculated from Three Pore Theory 
model, thereby obtaining the ratio of LpSc/LpS, and this ratio of 
LpSc/LpS together with the above ratio of MTACun/MTACc can be 
used as a check index of peritoneal function. 

(57)»«: *§zbri*. mm&m&i&yj&tLx. mmmm 

MTACunfe & tfMTACcfr t» *HJ L ft MTACun/MTACc £ 

^U^^CDMTACun/c^fflL^ZtfCcfcoT. JS#0D#3fctfj 
Mi*6ftlZ\£ % lift IE MTACun MTACc li, Pyle-Popovich 

IKffifiB&S^&li. £P>lZ y Three Pore Theory ^ «r JUj&> &-fe 

^^TSTk^lSLpScfc^i/^gs^^StLpS^fftH^Si: 

tttZ. *<7>J*LpSc/LpS£SH#U aSifcLpSc/LpSt. «C 
MTACun/MTACc t «HlM*ttattSiMI t LtfflL^iC 1 1 
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Elicits, 

10 <D 9 2 - 9 3 ^ItMWaD © 7 - 8 96® A#*tj&Ka*fC <fc SjjigE&g? 
(ItffclXOlf (U) , ^UT^^y(Cr) m) , ^o«fc!f«^K (Ca 2 \ 

15 ci\ Ma\ n , jgfflTk^, zmmmvrm* ^mm^^tzo^Jm. 

&&An, JfcK*^LTjmaE*».ft-r*^ft©aiVN-C, MS«f (HD ; Hemo 
Dialysis) , Jfil&g#f (PD;Pelitoneal Dialysis) ©ES«*«abS 0 ftjfc, 

55 a%c\E\m Dig-To A*tt#®0g[!^cfews#rt^5>©ffl»*^ifii 

Jr-r^o d©J:-5fcMI»*f©2r8efc CAPD (Continuous Ambulatory Pelitoneal 
Dialysis : XttXfi^jKiKS«f) fcffSo IS#»4»R:jft#C!>^j|bc3»l U 
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T£jgBi^$/;*^A#iii#i$;h,T^M#iig2 o 00-14010 o^-&m* 

#JBD o - © Mlj§#f ^fA 1? (PET ; Pel i toneal Equili brat i on 

Test, 1 9 8 7) *wm Lxn^ntzB^^mnmm • m*m.m<D? : -?fr 

5 J^SflrO&glift^TOUi; LT^e>n^> Pyle-PopovichCDtita^^^^^ 

20 B.mmw >smwL®imtfyzmLx^z> 0 
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MTACun, * y^- y C^T<0S&3g4fe»&ft • Iltit^ MTACc fcT 
* £ H$t£ MTACun :fc MTACc **e> jfffl tfc^CDJt MTACun/MTACc SrJKSIfS 

rMTACun/cJ i:« rMTACun/MTACcJ £E5fcT -5 © tT^IH t TV> 

&tt&W<DmsZmmmm&£:-J3&it, Three Pore Theory 

frt>*.)Vi£T&&%WL LpSc «J:tfttfia*ffift LpS «r#fflT* *: i: Jt 
LpSc/LpS fe»#U ^»tfc LpSc/LpS ^7X4i: ^JK«tg©^*JgSi: L 

*&B*Lfc*£:fc, MTACun/c (OMifi 1 £SEW5£f Of fcfc>t> MTACun :fc <fc tF MTACc 

T^^^ofc0C^L.±i2ODJ;-9t^^©MTACun/c fcJM-©»3fc 
20 ttfcMHM (IM«1Brttt«j*) ***-r*ii:*«-T»**. :o MTACun/c 

£ M%<Dn&fots:mmmm £ © w# c o v^ t « „ ^ ikr & t x ^ § 

%tz MTACun/c feMlkjtT&ZZ £ fr*>, Pyle-Popovich * x/U&^K: jpjffl 
LpSc/LpS *>ITOfc:*Hfc7G-e2kD, m&\wm&.*^VT^z> 0 

t£^mm0m^mtm^mx\t. $e>c, itr is mtacuu/mtacc ^ 7 j<* 
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M*mm&&*ir5 z twmttj:z> 0 M^mzit, mix mtacud/c 
bm*&i>mntj:^m^ mn^mnk^mmcD^m cr^^z^m) 

*-CMTACiin/c36t«n<tV^^ Ut«J^jM£7£®ftftK:fc9 (oJD7^ 
7#U >»+»Cigtt**LTV>« 3 6t^as tt © Slall PorefeAiFUrgePore 

Z£tfT*$Z> 0 

****m<DimmmmiimXX&^ a fee. Three Pore Theory 
*&Hr/U#T»**ft LpSc *J:tJ'lt&a*ffft L pS **fflt5t fctc', it 

15 lpsc/lps u lpsc/lps M*z*mmmm<D*mmt t 

Three Pore Theory €7H0W« W57 ^ 7|1J 

it LpSc/LpS MiKLpSc/LpStt, Mo^lBjfli^Cffftf SIB?LC 

^©it^^v>s^^^|g^ m >ri:^-ro LpSc/LpS Eo^T 
MTACun/c *IMcJteW*«H**r ttM»tBlcnrSff««:M«i 

*6Rl*ft«tt, Three Pore Theory * f^m^ftmWmWIfat^Us^ 
V^LpSc^tf L pS ^tbt5 4: fc C.tt LpSc/LpS *«»L^»LpSc/LpS 
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^ 1 8u Pyle-Popovich : Ev I J^<DMmm~C^>^o 
Three Pore Theory V^t )V<oWlWmt: 

S9fi, MTACun/c ^*4©;fB§|& ^t^77^5 0 
SI 1 0 \U MTACun/c i: LpSc/Lps OftM®. {^>rf)V) *m~?f7yT&Z> Q 
mi lte. MTACun/c i: LpSc/Lps ©*I§g& ^t^ 77 
15 TO^iUT^#t) Tr&£ c 

LpSc/Lps £V&7kA<DffiM& (+t-v7» ^t"^77tfe5 0 

Ell 4te. it^T;Urr«J X A ^3 J; u?. Three Pore Theory © CD:/ n-fe*£ 
20 &fc&}izmW?Z-7u-**- 

016^ gam-r-^c?)jt^-efe-5o 
25 <HJg©7WHl> 

Vr^rfrizte, E»t;^LT Pyle-Popovich ^t^K Wtetr^tl 
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15 



T Three Pore Theory (D^t frtf&lE-f %> 0 ;r ;r "Cte^-f dtl e>£o^Tff 
1 - 1 . BL!SLt&St O&M^t )V\z-d\\x 

His, Pyie-Popovicn ^r^mm^m vtzmmm^m^h^o %m<£<D 

#a^7^i&©»;i£l® (1-1) ~ (1-8) m:t*«Ti« 0 



G--d^. CLR c B = -^^ = 

m = KA(C B - Cd) + Qu(1 - )C 
C = C B -f(C B -CD) 
1 1 



m 



f = 



fi exp(/?)-1 



20 



R= 0 - * )Qu 

KA 

Qu = aiexp(a2t) + a 3 

V D (t) = V D (0) + -f*- [exp(a 2 t) - 1 ] + a 3 t 

V B + V D = V B (0) + V D (0) 



1 -1) 

1 -2) 
1 "3) 

1 -4) 

1 -5) 

1 -6) 
1 -7) 

1 -8) 



25 



sfc+x tttR#ra[min] % CLRtt«B«gg[mL/min] % C B ttJfiL>£ 
+»KM[mg/mL]. Cbtt»«^#i*«jBJS[mg/mL] % 
V B tt*»JI[mL]o V D tt3i#r$tt (J£»S) [mL], p\t^ 

Gli>iSf<7)£j&5lj£[mg/min], KA&mm<»1®f£Mm&M • 
(MTAC) [mL/min] 0 a ttx ^^JV^xbBM 
«*[-]o aTttQuSajtrsHRflQjeaSCmL/minlo a 2 liQu 
* *3fef § *IM<n6ft[l/mln] 0 a 3 UfcQu * Sfafe-*- * H^fiU 
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ZCD^^iZ Pyle-Popovich tx^fcite^TW:, i^^<D^-mM<D%M^L^^ 
£> WftfemoyDM&S&tf&^iiitSi^T^&o Pyle-Popovich t^K'l^ 

Tom&Vamfem • mmm&&U (£fc&MTAC;overall Mass Transfer-Area 
5 Coefficient) , a (^M^vyoMlit) , fcJ:OT*7jc^^ a K 
a2> a3t^5 0 d © -5 *>l&7j</"s 0 ^ * - * al, a2, a3&, M^A^tKT^ 

(V B ) <Dnm$, Hume h Weyers (3 X o Tf£j5££n/ciSlifc:i£& 
fflVN^dt^T^^, (Humee>, 1 9 7 1) 0 ZOBm^it, M^om^ 
10 [HT(cm)]feJ:Uf#:M[WT (Kg)] T'#c© J: -5 K=g£ia£o 

Hf£ : V B (0) = -14.249 + 0 . 1 9 6 7 8HT + 0 . 2 9 5 7 l.WT 
3:f£ : V B (0) = -9.9260 + 0. 1700 3HT+0. 21371 WT 

Pyle-Popovich tr;^ tettfomz^ mmmm*m$LMizM,tcm-&. 

15 HtlSo*^fcI||l|ft7;W5 Three Pore Theory tf;H^5 0 

02 te. Three Pore Theory ©^x^^a^HJT SfefeOluiS^HifiLW©^ 
0 3„ Three Pore Theory Tii^MLW*** t $ (DM* Z> 3 i®M (Large 
Pore, Small Pore, Cell Pore) LT £;#;t 5 0 #«L©-9- 

d-CThree Pore Theory "Ctt, ±4 3 /h#lffl?LCoV>T, 7k®^i,i£g 

M) fclfffiU ^tfi:.LT^7jcM* (±fa<DmftMmmm) £#J6TV^ 0 

d©^a^x^tt^c^)^2 0 (2-1) ~ (2-4) , *&t3, ft*4, ^ 

5 o^n^n -e^-r - *: a* t a o 

25 
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[ft 2] - 

QU = JVC + JVS + JVL - Jv lymph 

JVC = LpSc • (PcapiO - n prot - P ip - n glue - n urea - n Na - n anions) 
5 JVS = LpSs • (Pcapill - ffstfprot - P ip - <r s7rgluc - ff S 7r urea -ff S 7r N a - ffsTTanions) 

JVL = LpSL ' (Pcapill - Pip) 



5^ Jvc, Jvs,JvLt±, Zti?H Cell Pore(T^T<KU>), Small Pore, 
Large Poretz* l*S«R#JI3IM[ m |^ m i n ] f Jviymphli 'J >/t» 
10 ««at«[mL/min] f L P S C , L P S S , LdSl tt* ti*ti Cell Pore, Small Pore 
Large Pore 0>*&*ffft % ^ prot , WgluCl ^ ureaf ff Na , ttJf ' 

* *x % tKU^, 7=*>oaaE[mmHg], 

Pcapill ItlMcEImmHg], Pipttflffirt3Wff»llMcE[rnmHg] f <r.U£« 

15 [ft3] 

Jv lymph = -Qu(tvAR) = -LpS[Pca - Pip - ff prot ( 7T p - n ip )] 



5*4»x tvARttSHaiSff^lS^* < *ofcB#*0[min] N 
20 Pca«^Jffl.l ; ^j^BStc^*^^7KEE[mmHg]^^-r o 



[ft 4] 



(2-1) 
(2-2) 
(2-3) 
(2-4) 



Vo(t + At ) = Vo(t ) + At • (Jvc + J VS + JvL . J|ymph) 
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0*5] 

US = LpSc + LpSs + L p Sl (5 - 1 ) 
0.070 • 

US= 23000 < 5 " 2 > 



^4>v LpsummnMMStfm mwffiM&m.) 

[mL/min/mmHg/1 .73m 2 ], AO/^xti Area Parameter 
[cm/1. 73m 2 ] £i!-to 

10 iitft*5© (5-1) fccfctf (5-2) Cfns AO/Ax i: LpSc li/MHP 
AH§t0*^7y-^T^5o Three Pore Theory ^r^U-eeift&MtfB 

15 LTfc«J:V\, Pyle-Popovich ^x;Wi 2 j&©7*-*Srefc«WrT?£ Three 
Pore Theory ^ "r^TJfctJifBfcjE/W x;v&Tii 0 £ Lfr#*frV\ AO/ Ax 
i: LpSc feUCHJ-TSRlcJ: 0#< 0f-^i^gi:ts o 
ft *5 Cell Pore tt7^7*'jy (H 2 0***;u) i:fi?>n, ^^tK*©4 

o%fc©*#-£fc^Taa5?fc*n?L"cs>So. ;i<2>7^7* o i> >\t^m^^s 

— £f<Z> LpS ^ (LpSc, LpSs, LpS L ) LpS «ji&«383fcl&fti:i*fcr 

n> ^n^0ffi^^^v^^^7Kti*^v>r i:^^r 0 #k LpSc ©ifta*^*^ 

fctfoT Three Pore Theory %fflV^Tm#©l«ll!^»tBSr^fti^•r«»^ 

Three Pore Theory *»K©*0H#lal©fcS^E£JEirT 5 d i:T% 
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fc&*D© CPU, HD, ^ym5*#*l lfc, att*#«t»«!snfcA 

HlOfc^^-yt^y^-^ (PC) ltrastTV^*. *^^©i 
MMHftafcrn^Ati, 2 0 (CD-ROM 2 0 1, 

DVD-ROM20 2, 7 Kv/W^^2 0 3, ^*'J-*-K2 04) 
PC 1 cfc -5 £ LT «fcV> U Sft|I|)ft&4h LXWifDV— 

15 PC ^0I5lt^fi3 0 36* e. PC 1 «fc«*&*tt* J: -5 LT t> *V\,-ft«*a 
^^ISfflt^ftlE^ftaE^^^9A^i,.M*07 ^ -^i:i:t,c PCI fl<9 HD KfeHfrr 

PET) ■C*#3ft»5#fc#«^-ir*:A*5'-^i:LT«V^6. PCI CPU 
20 IKjR«teK:-^T©#«*7 f /P (Pyle-Popovich tr/K £> 3 VMi ij 
Pyle-Popovich Three Pore Theory ©tr/VOM^) U 

w i oo^^cio^oii^^^y-v^c^tstttcDiii&i: 
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»^C«fcO PyleH^povich^x/UKiov^TttJfTSo J: D#5> 

10 . yc^MTACtk (MTACun/c) fc£fcU MTACun/c £&*&i:<DmMK^X 

ymm ■ r 4 i o izmm-f&o ^mz^o^r^u-^^mmwtmo)^ 

m^ffA. S J: -5 Z(0 MTACun/c *5 «fctf, ftjfc© LpSc/LpS &Jgl£;iftiB& 

*©»*i:bTfflVN«c:i:*<*ftW(Z)±«:#il:-cft* 0 MTACun/c 

MTACun/c 3s£zf LpSc/LpS 0»aIK:oV^•r^±»f^7 n-SJ^NFtPlfflCSiiH-r 
15 § 0 

MTACun/c fc^ifc^glc-^T^ -7^- X^lsJ 1 CHZig^L 

-o^pci ttfriH^ufex-^^+^^i^-rsc: ^ 

tt^T Three Pore Theory <D* r^iZ^xmnt So ^®*|ffe*{c«J: 0» 
MTACun/c £ LpSc/LpS ©ffiPlft, *5 <fc LpSc/LpS fcifc!k*®*BHtelCoV»T^ 
25 fcoTV^o 

Pyle-Popovich tf^itf Three Pore Theory <D : E7 t n'<DWJi*M< ©C+ 

©-ess 
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i-4.mmm 
1-4-1 .mmT-rwmniiAjj 

- ^^#7. x y 7T'&, L "CftSE** 3 6 0, 40 0 (mOsm/kg-solvent) 

<D&ffim*3zmzm\\ A*icstbTi(r***& i o. 5n*ia. 4n#ng, 3Bfp B ^ 

fcjfe, r r-CJ* Pyle-Popovich©5t:fc Three Pore Theory 

Py 1 e-Popov i ch ® 1 iS©g^£E ©«r ft C o V > X 2 o JA_h, Three 
Pore Theory ®*©ftjffctt 1 flWHoaSffioaWftfco^T 3oJJLh©Jlft 
15 S&ftx-*%&irrSjfcS#&*©T^©J:5fcK£T*o 

• * i^7f_>, ^ • m • ± v ■; a) ©^-^ 

20 «zrS*x, *3BB*A*^« (*-#-K) 1 2 \z J: 0 A*?!? ST 5 <fc d Cfto 
TV^ 0 PCI <V*^l'-?\tm6te£Xfm7 (DAtimBlZ^^TXfi*ft : ? 0 

A^V, J&?t^lxT^^y. if)Vu-7^ *MJ*A. i?n-;u 

25 n^n©^jfii^K:#^s?ii^&#03iL, *0)&m.*At>tz> o 

»fttt-/K mm&mm, mammm* mtnuut, a»TB# 
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SHRiJ:nijr, *r pci ±-zmk?ur? ^ttfem-tzu, ?cnt 

Pyle-Popovich * x/U&aWT 5 fctofc&^fc x - * Xti S V^ § frS* 

&*U0hrs (si o i) „ 

10 HtliBtSc^K^c 1 >£^t-Pyle-Poj>ovich©^;w::o^T^lt£fT? (S 1 0 2) o 

r ® tcto, icsmiu <D&®m®n &® • nt mtacwu 

MTACc, tt**«s*««fejesn*. fcfc, Pyle-Popovich ©^/HCfeW-** 

s:^s^;0^^3ov^•rtt#lB2ooo-l 4 0 i oo^«csa«sn-cv^„ 

^TfPCl LT, Pyle-Popovich ^E^O^Cfc 0^465, n 

15 fc MTACun, MTACc <Dit MTACun/c fctf-*U ^TkM^commt LXS^yfcLX 
7 s a 7,7 \, 4 1 OC^tS (H9) (S 1 0 3) o 

C: w MTACun/c tt „ *m$£ W% h & Py 1 e-Popov i ch © * 7 )\< vm m £ ft £ # 
a^ffO^ffij^M MTAC KfIUft*J: OMKCfl^ ©atC»t -5 IE«fe 

20 »»TJ.mtfct)®-C2b5o 

MTACun fccfctf MTACc fc, ^ft e»#fr7?tt^©|S®^H^» • §1® 

»r#tte*rt-«ttT»** 0 £ft&©ft«M**&, EMmjMtOftKBflleft 

Kt/V mtf&m 3 ft S SV> CflS&tfAfc £ CD TM$l$$ti©^ji£jS^ift 
bfr#e> MTACun/c fcfc. *©ffi# 1 Cifiv*«if CTfcfc>t> MTACun 

mtacc ©M^sv^sawji?) , m^ibmm^m^Lx\^^ 

13 



WO 2004/101032 



PCT/JP2004/006774 



5 M0^tt^/l3iLTV^^i:V^-5y ^ -^^^ ( Advances in Pelit oneal 
Dialysis.pl 4 4-pl 4 8, Vol. 1 8,200 2) K:|B«SnTV%S) „ 

0>»*fi&fcl*WffcfT-5 d fc^Rrtg-e^SoSfc MTACun/c tt^TcoJtT^Sd 
10 i>\ Pyle-Popovich ^^^^^(D^^mmt S £ W,m 

m*mw lpsc/lps i>mmizmik7x;T»&K>. mm\wm&&isi, 

TV^ 0 

MTACun/c £*fj££-tfTV^ 0 I0^7HJ:mi, r-*XMm<D MTACun/c 
4: R**ft(Z>4HK* ffHttllttB-? * 5 0 T% #1* W MTACun/c # 

%>& 0 ^fc MTACun/c ^^s^^n^v^^-^tt, mmomm^^is: vm&z 

MTACun/c tfftftfcv^^ JftIR«t&#fcfiiT£0ttJIBfc& 0 (o£ 0 7* T*° 
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